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MEMORANDUM FOR FILE

The attached charts (1-20) were used to present
results of the LRV Lunar Traverse Obstacle Avoidance Study
to the Lunar Surface Operations Planning meeting at MSC on
May 12, 1971. The purpose of the study was to evaluate the
effects of lunar surface obstacle avoidance on the speed
and wander factor of the LRV. This information is needed by
mission planners to enable safe and realistic mission planning.

The study was begun by generating a scale model of
expected lunar surface features which are not large enough to
be above the recognition threshold of existing site photography
for Hadley.* The flat scale model of the lunar surface repre-
sented an area of 100 meters by 200 meters. The crater sizes
and densities were based on numbers developed from Ranger and
Orbiter photography and on crater counts from high resolution
photography near Hadley.

Next, a scale model LRV which left a trace of its
path was driven across the crater field on nine different
courses. The vehicle was driven according to driving rules
shown on charts 16 and 17. All craters larger than one meter
in diameter were avoided, and the vehicle was driven without
speed adjustment through all craters less than one meter.
Stopping or backtracking was not permitted and whenever the
vehicle left the straight line course to avoid an obstacle
it was driven so as to return it to the orlglnal course
the most reasonable manner. After the nine vehicle pat
were established with only craters for obstacles, bould
were placed on the surface model according to random di
tributions based on MSFC data for smooth mare intercrat
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North," H. F. Connor, to be published.



blocks. Results indicated that the boulders caused very
little change in the paths, so they were not considered any
further in the study.

The final step was an analysis of the vehicle paths,
which were measured to determine wander factor. Vehicle
acceleration, deceleration, turning and controllability charac-

teristics (charts 14 and 15), as provided at the LRV DCR, were
applied to the vehicle paths to determine average speed and speed

made good (as defined on chart 19). It was found from the study
that the average wander factor was 5.2% and the vehicle average

speed was 7.7 km/hr, a 23% reduction from the highest speed

(10 km/hr controllability limit) used during the traverses.

The average speed made good was 7.4 km/hr which is a 26% reduc-

tion from the 10 km/hr maximum,

The results also show that wander factor and speed
made good are not necessarily inversely proportional. For
example, traverses 1 and 9 (chart 19) have wander factors of
8.4% and 10.6% respectively, and the associated speeds made
good are 5.5 and 6.9 km/hr; traverses 6 and 7 have wander
factors of 1.9% and 1.8% respectively, and the associated
speeds made good are 6.9 and 9.1 km/hr.

As shown on the final chart, many factors that could
affect the performance of the astronauts and the LRV were not
considered in the study. It is likely that vehicle speeds may
well decrease even more when those factors are considered.
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CHART 10
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